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Abstract 
Recent initiatives by the Victorian State Government, under their Energy Technology Innovation Strategy (ETIS) 
program, have seen a significant capture research hub develop. This project combines the facilities and support of 
two power companies, Loy Yang Power and International Power, and the resources and expertise of the capture 
research programs of CO2CRC and CSIRO to conduct research and pilot scale deployment of prospective 
technologies for the post combustion capture (PCC) of carbon dioxide. This is an essential step on the pathway to 
large scale abatement of greenhouse gases by carbon dioxide capture and storage.  
 
This project is unique in that it provides multiple sites where novel and conventional CO2 capture techniques are 
being trialled at a range of sizes to support innovations in the technology. The capture modules range in size from 
10, 100, 1000 to 10,000 tpa in varying configurations. The project is comprised of a number of research themes 
designed to research, test and demonstrate absorption/stripping processes (with a range of current and emerging 
solvents), membrane systems (both gas separation and gas absorption membranes) and vacuum swing adsorption 
processes. Flow sheets for both cost effective retrofit and new build configurations will be developed based on the 
research findings, with heat integration being given high priority.  
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1. Introduction 
Despite Australia’s recent signing of the Kyoto Protocol there has been considerable progress on a number of 
carbon reduction technologies including carbon capture and geological storage over many years. 
 
Studies on various emissions trading regimes by the states and a broad based review of greenhouse gas reduction 
policies under the Garnaut Review (1) by the newly elected government has created an even greater momentum for 
action.  The government recently released the framework for an emissions trading system called the Carbon 
Pollution Reduction Scheme (CPRS).  The impacts of the introduction of such a scheme in 2010 are currently being 
canvassed widely and will result in a formal policy statement on the final form of the CPRS later this year. The 
impacts will vary between industry sectors and have different regional effects based on energy usage and fuels used 
in those areas. 
 
The Latrobe Valley, in eastern Victoria, is a major power producing region (~ 6500 MW over five sites) based on 
vast cheap brown coal reserves representing approximately 500 years of reserves. It is the base of generation for the 
majority of electricity requirements in the state and supplies power to the national grid servicing the eastern states of 
Australia.  However, the coal has high moisture content (~ 60%) and power producers in the region suffer 30-40% 
higher specific emissions (t CO2/MWh) than black coal generators in the country. The region is situated close to the 
prospective storage sites in the offshore Gippsland Basin and hence the use of carbon capture and storage (CCS) is 
expected to offer a good source-sink match enabling deep cuts in CO2 emissions from these sources. 
 
Due to the cheap and plentiful energy source the trade off between operating cost and capital cost has resulted in 
relatively inefficient power plants. Processing the wet feedstock results in typical plant efficiencies ranging from 24-
29% HHV.  Considerable effort over many years has been employed in identifying and trialling coal drying 
technologies and general energy efficiency improvements.  Typical emissions from the Latrobe Valley power plants 
offer a different challenge to the studies of black coal fired units, Table 1.  Of particular note is the high water 
loading, high exhaust temperatures and relatively low sulphur content. 
 
Gas Composition:  
N2 ~ 62% 
O2 ~   5% 
CO2 ~ 11% 
H2O ~ 22% 
SO2 ~ 200 ppm 
NOx ~ 150 ppm 
Dust ~ 0.25 g/Nm3 
Efficiency 24-29 % HHV 
Gas temperature 180 -240 deg C 
Emission Intensity 1.2-1.5 t/MWh 
 
Table 1: Indicative Latrobe Valley flue gas conditions 
 
These differences do not necessarily call for fundamental technology change but allow for a broader evaluation of 
retrofit opportunities as well as different approaches incorporating coal drying in higher efficiency new build plant.  
Heat integration will be extremely important in any retrofit scenario and understanding the economic trade-offs will 
no doubt drive asset decisions for future low emissions technologies.  
 
The Victorian State Government has been proactive in addressing greenhouse gas issues on a broad front from 
formulation of policies in a number of areas including energy efficiency and renewables through to carbon capture 
and storage.  They have supported research consortia, such as CO2CRC, in the fossil fuels area and recently issued 
the first draft bill for onshore CCS in Victoria – the Greenhouse Gas Geological Sequestration Bill 2008.  This will 
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supplement Federal Government legislation for offshore legislation critical for Victoria’s emissions, due to the 
proximity of large offshore reservoirs offering significant potential for CO2 storage. 
 
Recent initiatives, under the Energy Technology Innovation Strategy (ETIS) program, have seen a significant 
capture research hub develop. This project combines the facilities and support of two power companies, Loy Yang 
Power and International Power, and the resources and expertise of the capture research programs of CO2CRC and 
CSIRO to conduct research and pilot scale deployment of prospective technologies for the post combustion capture 
(PCC) of carbon dioxide. This is an essential step on the pathway to large scale abatement of greenhouse gases by 
carbon dioxide capture and storage.  
2. Latrobe Valley Post Combustion Capture Project (LVPCC) 
The ETIS Brown Coal R&D program is one a several components to the overall ETIS program which includes 
support for renewables, large scale demonstration of low emissions technologies and enabling R&D. 
 
The LVPCC is a collaboration by Loy Yang Power, International Power, CSIRO and CO2CRC to create a multi-
site, multi-technology post combustion capture (PCC) hub to identify CCS options for the Victorian brown coal 
generators. 
 
The broad aims of the project are: 
x Identification of cost-effective options for reduction of CO2-emissions in Victorian brown coal fired power 
stations, both retrofit and new build 
x Focus on post-combustion capture of CO2 
x Determine effects of CO2-concentration, moisture content, SOx, NOx and fly-ash on sorbent systems and 
novel separation technologies 
x Technical and economical assessment based on results from pilots and laboratory research 
 
The project is based at two generation sites, Loy Yang A, operated by Loy Yang Power and Hazelwood operated by 
International Power and continues till June 2010.  The research activities at Loy Yang A are led by CSIRO and 
those at Hazelwood are led by CO2CRC. 
 
2.1 Loy Yang 
At Loy Yang, CSIRO are operating a 1000 tonne pa PCC pilot plant to examine the technical and economical scale-
up information for CO2 capture plant based on operation with flue gas from brown coal combustion. 
 
This program scope will determine a range of parameters including the following interrelationships: 
x CO2 capture energy consumption 
x CO2 capture efficiency 
x Solvent CO2 loading 
x Solvent and flue gas flow rates 
x Regeneration temperature and pressure 
x Absorption temperature 
x Solvent consumption and degradation rates 
x Fouling and corrosion 
x Effectiveness of the conditioning stage 
x Reagent loss rate both to acid gas and to release with flue gas 
x System water consumption 
 
The plant was established on site in January 2008 and commenced operation in April 2008. The experimental 
program commenced in June 2008 and will continue till December 2009.  An outline of initial results is provided in 
a separate paper (2). 
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2.2 Hazelwood based capture projects 
There are two separate but inter-related capture projects at the Hazelwood site which, for clarity, are identified as the 
Hazelwood Carbon Capture Project and the CO2CRC H3 Capture Project. 
 
2.2.1 Hazelwood Carbon Capture Project 
While not fundamentally part of the LVPCC, this project (which will be the largest PCC plant in Australia at this 
time) is being offered by International Power for research by the CO2CRC.  The project has been funded directly by 
International Power with supporting funds from the Federal Government’s Low Emissions Technology 
Development Fund (LETDF) and the Victorian Government ETIS program.  The plant, which is due for 
commissioning in December 2008, uses amino acid technology to separate CO2 from flue gas from Unit 8 at the 
Hazelwood site. The unit is designed to initially capture 25 tonne per day (~ 7500 tpa) and is expandable to 50 tpd. 
 
The interesting feature of the plant is that the captured CO2 will be used to neutralise the plant ash water and in 
doing so precipitate calcium carbonate, effectively sequestering the carbon in mineral form, see Figure 1.  
Approximately 16 tpd is required for neutralisation, replacing the need for a mineral acid. 
 
The plant is constructed with three site erected columns for direct contact cooling, absorption and stripping. The 
remainder of the plant is factory assembled and delivered to site as skids.  The plant has a footprint of 20 metre by 
10 metres and the columns stand 25 metres high. 
 
Site works are nearing completion, the columns have been delivered and await the final erection and delivery of the 
plants skids for plant commissioning in late 2008. 
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Figure 1. Hazelwood Carbon Capture Project flow scheme 
 
2.2.2 CO2CRC H3 Capture Project 
The second PCC project at Hazelwood is funded by CO2CRC, International Power and the Victorian Government 
under the ETIS Brown Coal R&D fund. It utilises the solvent PCC plant provided under the Hazelwood Carbon 
Capture project however additional features have been added to that plant to enhance research outputs and to allow 
the stripper to operate under vacuum. 
 
Two additional purpose built skids are provided to demonstrate post combustion capture using membrane separation 
technologies, both gas separation and gas absorption membranes, and vacuum swing adsorption. 
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The major themes of research in this component of the LVPCC project are: 
x New Solvent Development Research 
- Laboratory research on new solvents at University of Melbourne 
- Potassium Carbonate and activators  
x Membrane Research 
- Laboratory and field research on gas separation and gas absorption technologies by the University of 
Melbourne - existing and new test rigs.  
x Adsorbent Research 
- Laboratory and field research on new solid adsorbents and cycles at Monash University - existing and 
new test rigs.   
x Solvent Testing in 10,000 tpa Demonstration Plant   
- Testing of new and commercial solvents at to obtain operating data and operating experience with 
brown coal flue gas. 
- Reviewing need for flue gas contaminant removal  
- Modified operating conditions including vacuum stripping  
x Process and Energy Integration Studies 
- State of the art techniques to optimise heat integration 
x Technical and Economic Assessment Studies 
 
Laboratory research is progressing, process design has been completed and the equipment skids are nearing 
completion for installation once the Hazelwood capture project site construction is complete.  Ongoing research 
activities and results are presented in separately (3), (4), (5) and (6).  
3. LVPCC to Large Scale Integrated CCS Demonstration 
This project is unique in that it provides a “site” where novel and conventional CO2 capture techniques are being 
trialled at a range of sizes to support innovations in the technology. The capture modules range in nominal sizes 
from 10, 100, 1000 to 10,000 tpa in varying configurations, see Figure 2. The different technologies are at different 
stages of maturity and this is somewhat reflected in their respective physical size.  Despite this the commercial scale 
is two orders of magnitude greater than the largest of these plants and further scale-up will be required. 
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Figure 2.  Comparative physical sizes of the four separation plant in the LVPCC project 
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The final phase of the LVPCC project will be to develop and recommend designs and flow sheets for both cost 
effective retrofit and new build configurations incorporating significant heat integration and with fit for purpose 
equipment options.  This information should provide valuable input to the next phase of large scale demonstrations. 
 
The Victorian government continues its support for this low emission technology having announced a large scale 
demonstration program which seeks proponents to develop a project to capture from between 600,000 and 1 million 
tonnes per annum in an integrated capture and storage project. Guidelines for this program are planned for release in 
December 2008.  The storage capabilities of the Gippsland basin offer complementary storage opportunities for the 
developments in post combustion capture arising from LVPCC and other initiatives. 
4. Conclusions 
The support from the Victorian government alongside that of the CO2CRC, CSIRO, Loy Yang Power and 
International Power has enabled a unique capture hub to be developed.  It promises to develop opportunities in both 
novel and conventional technologies and enhance research collaboration across a broad front. 
 
The research phase of the project is expected to contribute to future large scale integrated demonstrations of CCS in 
the Australian scene.  While the initial focus is on the brown coal generators in the Latrobe Valley the findings are 
expected to be broadly applicable to capture from all fuel types  
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